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It has   r ecen t ly  been  found that t h e  Rb87 hyper- Some comments w i l l  a l so   be  made on t h e  two 
f i n e   t r a n s i t i o n   l i n e   w i d t h   a n d   f r e q u e n c y   s h i f t  y sugges t ed   poss ib l e   causes   o f   d r i f t  
due  to   col l is ions  can  have a c o n t r i b u t i o n  from  frequency  standards: (1) change i n  
the  t ransient   formation  of   weakly bound r u b i d i -   t h e   l i g h t   i n t e n s i t y   o r   s p e c t r a l   d i s t r i b u t i o n ,  
um-buffer  gas  molecules.  Evidence  fo  the  forma-  and  (2)  change  in  the  collisional  frequency 
t i o n   o f  Rb-Kr molecules was obtained a t  t h e   s h i f t  . 
Ecole Normale Superieure by observing  Zeanan  tran- 
s i t i o n s  a t  d i f f e r e n t  magnetic f i e l d s .  The mole- 
cules   appear   to   be  formed by three-body  co l l i s ions ,  
and  then  destroyed  easily by two-body c o l l i s i o n s .  1. 

For t h e  Rb87 h y p e r f i n e   t r a n s i t i o n ,   t r a n s i e n t  mole-  2. 
cule   formation  causes  a s h i f t   i n   t h e   h y p e r f i n e  
frequency  during  the  molecular   l i fe t ime.  It can 3. 
be shown that t h i s   g i v e s   a n  extra cont r ibu t ion   to  
the  width  which is mughly  independent of presaure  4 .  
over a wide  range.  Hyperfine  line  widths  for 
helium  and  neon  give no evidence  of  such a con- 5. 
t r i bu t ion ,   bu t   i ne   w id ths  for argon,   n i t rogen ,  
and  methane do t - 5 .  The c l e a r e s t   c a s e  is f o r  
argon,  where  the extra width is  roughly 25 Hz. 
A non- l inear   f requency   sh i f t   wi th  
bu f fe r   gas   dens i ty  i s  expected a t  low d e n s i t y  
and  appears   to   be  present .  The minimum l i n e -  
wid ths   ob ta ined   for  He, Ne, A r ,  N2, and CHq, 
ex t rapola ted  to ze ro   l i gh t   i n t ens i ty   and   mic ro -  
wave power, were 11, 7,  33 ,  17,  and 28 Hz. 
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